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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



APPLICANTS 
SERIAL NO. 
FILED 
FOR 



Jeong-Seok Lee et al. 
Not Yet Assigned 
February 18, 2004 

GAIN-CLAMPED SEMICONDUCTOR OPTICAL AMPLIFIER 
HAVING HORIZONTAL LASING STRUCTURE AND 
MANUFACTURING METHOD THEREOF 



PETITION FOR GRANT OF PRIORITY UNDER 35 USC 119 

MAIL STOP PATENT APPLICATION 
COMMISSIONER FOR PATENTS 
P.O. BOX 1450 

ALEXANDRIA, VA. 22313-1450 
Dear Sir: 

Applicant hereby petitions for grant of priority of the present Application on the basis of 
the following prior filed foreign Application: 

COUNTRY SERIAL NO. FILING DATE 

Republic of Korea 2003-57705 August 20, 2003 

To perfect Applicant's claim to priority, a certified copy of the above listed prior filed 
Application is enclosed. Acknowledgment of Applicant's perfection of claim to priority is 
accordingly requested. 

Respectfulljs£6l5mitted, 





Steve^Cha^ w ^ 
Attorney for Applicant 
Registration No. 44,069 

CHA & REITER 
210 Route 4 East, #103 
Paramus,NJ 07652 
(201)226-9245 

Date: February 18. 2004 

Certificate of Mailing Under 37 CFR 1.8 

I hereby certify that this correspondence is being deposited with the United States Postal Service as first class 
mail in an envelope addressed to MAIL STOP PATENT APPLICATION, CCJMftflSSIONER FOR PATENTS, 
P. O. BOX 1450, ALEXANDRIA, VA. 22313-1450 on February 18.200C 



Steve S. Cha. Reg. No. 44,069 

Name of Registered Rep.) (S ignaJarg^utcfDate) 





This is to certify that the following application annexed hereto 
is a true copy from the records of the Korean Intellectual 
Property Office. 
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#^ <y^>: 2003/10/22 

^SISSIAH 
0010 

2003.08.20 
G02B 

^a^if aioig ?ii ^ o\m urn §j n 

GAIN CLAMPED SEMICONDUCTOR OPTICAL AMPLIFIER WITH LATERAL 
LASING AND METHOD FOR MANUFACTURING THE SAME 

1-1998-104271-3 

oia^ 

9-1998-000339-8 
2003-001449-1 

LEEJeong Seok 
680511-1657724 
431-050 

EL^AI ti\&B 1104 85^ S^OHttM 106-805 

KR 

KANG, Jung Koo 

661028-1804917 

442-811 

^S!AI Wk y: ? §§§ 963-2 EH Al £!a0H&e 523-304 

KR 
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1020030057705 ' 2003/10/22 

[£g£j S°S^I] HWANG, Seong Taek 

[^&J^^eis] 650306-1535311 

459-707 

[^^] g^it ssjai cngom^ 102-303 

[^3] KR 

imm mm& x-H42^°i ^mo\\ °im mm, ni6os°i fmoii °i 

(°J) 

[JI^MSS] 20 S 29,000 21 

[3>^S£!S] 8 2 8,000 S! 

0 2 0 2! 

[£)AHi^S] 13 m 525,000 SI 
[1,^1] 562,000 & 
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1020030057705 #^ 2003/10/22 

SI- 5^ -H^ <LKE*)1 ^ zl ^iswj-^on ^ %o]t\-, 

^-ol ^"71 ols.*^ ^ojtij-^o]] tflisfl ^3]w o V^S ^*>£^- WEfln ^7}f^; ^"71 

tisfln ^7># A>oll- ^ ^<sKr ^^^^#4; #71 o]S.^o]l ^^-1- ^ 



£ 2 

M.^n. fl^«r*a^ 



27-3 



1020030057705 #^ ^*}: 2003/10/22 

^"o v ^ £11 °1 ^ ^ o]s. ji^ oVe^I ^#71 ^ ZL *flS«<HHGAIN CLAMPED 

SEMICONDUCTOR OPTICAL AMPLIFIER WITH LATERAL LASING AND METHOD FOR MANUFACTURING THE SAME} 



£ 3^r £ 2^ I-r « 0 V 1M1 

£ 5^ ^lii 4€- #4* °lf^^3l^ ^5g^ eflol^i ^^m. g 

£ 6a vfl^] £ 6e^ *UHH elH^ 1 ^ 

S# £fe o]^ JT.^ tiV^^l ^"^71^ ^S^^ M-EI-H 51^. 
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1020030057705 #^ <£t\-: 2003/10/22 

^€ *IH ^ <$3L ^7H1 £^ nJNfe ^7> ^V^lTfl ^T=f. ofl 

7> ^ ^ $iCf. ^5^, #Al7l^ ^7] A}o]6\) % #^7l$ ^^1*H ?a|0.3! 

A^-l- 7Mn *dirlk ^ 

°l5-itr W^H^ EDFACErbium Doped Fiber Amplifier), ^ ^#7] (Raman 
Amplifier), ^SL^l # ^7l(S0A)7> ^cf. 

EDFA^r s}Sfr €^i(<« Er)7> ^ 7>^ ol^*r 5!^, ^ <>1^- 

^4 *l^(Noise Figure; NF), €■ SS^^-*) (saturation output power) ^.^ 

* £-JL 5a<H 7l^om- uflHS.(metro)M ^^Tfl a>^o! n^t-)-, 7}2H h]^>ji Jg. 

2f4^°l 1.5//m tfl«H ^£]*r &*fl3 0 l 91^. 

Sr^ #^7l (Raman amplifier)^ ^-IHH^I z^kY^m.-Z- oj-g-^V 3g-^a. 7 j tf. e}- 

^^(pumping light)* ^rM* *fl , ^£^Kr^(Raman 



27-5 



1020030057705 #^ <a*}: 2003/10/22 

scattering)^ ^sfl %sg3fr 2|-#_o S jjL^ ej= lOOnm^S. ^4^ofl ol^-( ga i n )ol uj-^q-jL, o] 

^HJ# £al 5^. ^^Jl-i: 0 ] ^fl-f ^-ul, JL7}°) ^ *}H.5L 

7} 5L^2] EL7}7} 7]X)JL, 7\A% ^H^l^r 9X^ . 

<12> al-t^j %#^7l(S0A)^ «K£^ o]=. ol^-^- ^o.s, #51*11 «fl5L-^ 

( band-gap )<H1 ^e]- ^cfl^^- S ^ ^ en,} ay^sfl ^-^7^ ^ cm °1^S , jl 

<13> neii4, ti>5Lx-ll ^"#^71^ ^#^0.5. ^ *\3L2) M}7]7\ ^7}T5}# o}^ &o] #0^ 

sn^fsH #^*Hr ^4. 

<w> on- *11^^7l ^*fl 51 lofl 51^ tifsl- ^ o}^ ji^ tiV £ *ll %^7l(Gain 

Clamped S0A)7> ^a]^ 01 

<15> 51 1^ f^sfl ^«H°J °1^-ZL^ #51^ ^^-71(100)^ ufBl-^ 51^5lS, ^7] 

ol^-ji^ ti>£^ W^7l(100)^ n-InP 71^(101), InGaAsP sfl^l «.51^S.#(102) , InP ^*IH 
^i(103), DBR 3*r*H€(104), %^ #5143.(105), *Iff-*KHKl06) , p-InP #Hfl51#(107) , 5L 
^3 #°l7l fl* p-InGaAs#(108), ^##(109), ^^(110), *HMR-(lll)-£ 
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1020030057705 #^ 2003/10/22 

#7] °)^r5L^ ^-#^71(100)^ DBRCDistributed Bragg Reflector) 

A)4 -fr-S^r^ elH^ aio] ;*1^« 0 HK51 B)°l ^H^H 9in ^1 

5t ^ a]^ jxj-^V A>oloil^ 44^- ^<y(four wave mixing) uj-Bj-uf 



sHr o]s. av £ ^ #^z-7l ^ zl 54i=r. 
ti JrH^l %^^7)^ ^m^^r; ^-71 ol^-^o] oj^ofl ojs.^^ 7^0]^ 

^ *>fe ti-SflU 374#-4; ^7l « 2flZL ^7 r # A>ol^ ^ ^SRr ^^^-iSj-S.^ 
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1020030057705 #^ 2003/10/22 

4; #7l °1^H§^] ^*Kr #^4; #7l ojs.^ ol^o) o§<2] 

<20> ti ].^^ 7l ]^ ) ^^t^^o. ^. 7l ajja 3*>#^ ^ SE^r oWl *§#^,§- 

<21> yj-^-^^Ml^, <^ HEflZL ^7># Al-ojo]! ^#^<3^ ^ #71 ^# 

<22> SLfV, £ ^ofi nfs. ^#*J= efloj^i ^Sl- ^ o)^ ji^ tiV^^l ^^71 *\)2i^ 

^ *fll S^^l «>£^1 7l# $H y.5flZl 3*}f-g- ^#<5>£l, ofl^ ^#<£^ Ol^l 

3] #71 al£^l 71^ ^Hl tLSflZL *l#*Kr 4^4: #71 ^.SflZl 3*>f^l *S#£ ^> 

5.31 71^; i?H ^1 i^^^l ^#efl^, ^-S^l-S.^, Al 5L^_%°\ #^-#eflJ=#^r 

^ 4^4: #71 ofl^S} ol^-* ^ eg #71 #^-#5fl^# iflofl 6\^% ul ^ 2 5L^£] 

#2fl^-#* ^#*Rr #71 ^#51^1 ^ #71 #-^#BflJEl# ojofl ^fMK*: 

^-i- *8#*}fe 4^4; #7l °l^-#-g: #*}:£^- #7i m ^^^\ #£fl^.# ^ #7i 

#oi ^o. ^. 7l A>« #2fl ^ ^ofl ^#*Hr 43 * S#*H °1^-<H^* ^ 

^ — ^- th=h 

<23> -g- efl°l^ ^# £tt j,^ ^-^71 *fli£# 

*)U 3E#33 tiV £ ^ ^ofl ol^^^ ; ^2 SL^o) ^#*Kr 4 

34; ^#^£1 #7l A]2 #Efl-EL^ $H p}^ H 2fl€€- 

^ ^l-l- #ZM^HS ol-g-*> ^Efl Alzl-^-^^- ^Sfl r^H^o] olS.^ ^^Jl, ^-71 
°l^f #71 ti>£^l 7l#o]j ^Z^-g- 4^4; ^-71 ^Z^l ^ 

#^ 4^4; #71 t^-*}^ $)°\) #7l tiVjE^l 7l^ ^ #^1-* # 
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1020030057705 #^ <Qx\: 2003/10/22 

#7l y.SflZL ^7f# ^ #7l ^ #J=L6jj H)2 SL^S) #JjL ^-sflr=^§- ^#*Rr 

^71 #^f- #2flH.# iflofl #71 ol^C^cq ^ ^^g. 32f^ 

^^3: ^iLi-i-^ cfl^flA^ ti]^- cfs £ ^#ofl x*l sq ci £•)-£. 7|-^*V t!: -f-^t!: # 

^171^ ^ ^ofl cflth ^l^^l ^°1 ^ »^2) SL*)^r ^JSLfW] ^ 9X^3. & 

<25> £ 2fe a h^o| ^ ^AHlofl 4^. ^igwj-^ z])o)$ ^ ojs. -57^ 

#^7l (200)^ M-E}^ J£^olJl ) E 3A £ 2^ I-I' ^ofl O)-^ cf^£olc|-. AV 7 ] o] 

^ Jl^ «V£*ll W^7](200)^ «KE*]1 71^(201)^, J&ettn ^7>#(202)4, n-InP S}^ #efl 
= #(203)4, ^^fes)-S.#(204)4, n-InP ^ #2fl = #(205)4, <>1^-#(206)3|-, p-InP # 
afl = #(207)3|-, ^ ^#(208)4, ^^"(209)* ^€4. S^Jr, 

(210)3|- , fl^«r* 3H-(211)-§- ^1^. 

<26> ti.5flZL ^7>^(202)^r *fl# 4^ ^7}#(202) A>o]^- ^ *). 

W.5flZL 5fl °1 7i ^M-S^- #7l ^#^^-#(204) 3 

5£tt ^>efl^l ^Hl^l S^^r iLefl^ ^7>^(202)ol ^^^-£3(-s.#(204) o}$\6\) 

«8^€ 3M4. 
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1020030057705 ^^ 2003/10/22 

<27> a o v 7 i ^^-£54^.^(204)^ °<H^ w.efln ^^(202)^1 ^efl S-E.^ ^ 

^ #7}# 3711 yV£^l 71^(201)^ ill} ^ #^1:* 5Hr4. 

<28> Aj- 7 | ol^(206)^r ^ t^lit ^H^, -M.2fl^. ^7>#(202)ol ^ ^ ^ ^] g>-^ <*j 

^ n-InP ^ #2fl^(205) ^€4. ^1^(206) 3H^cr p-InP ^Efl^L#(207)°) t&JQ 

<29> Aj- 7 ] ^^-x>cj#(208)^: o^o] cg<* o_^o} ^jr-g-g- ^>^>^ o]S.^( 2 06)^ 

€^-5L^-* ^7>A]7l^, ol^(206) ^£ ^ ^^-^^^^(210)^: aflSl* n-InP #2fl.EL 
#(205) $H ^^^t^-. 

oo> a o v 7 ] #^(209)£- °1^-#(206H1 ^# , 2-1- ^ «g^o] -g.ol^> E s. 

^ <3^£| n-InP ^ #Hfl = #(205) $H 
<3i> a o v 71 fl^J-^^ (210)£- 4# S^ofl £)*fl elH^ oi^^s.^. S ^^-o. S ^) 

tiV£^ ^ ^S-71^ oj^ ^ S^^H, ^ H.£flZL 3*}(202)# *}°H «-2fl^- 3 

<32> a o V 7 ] ^ i£^._g_ ^^-(211)^ ^^^^-^^ (210)^.5. ^17>£1^ ^ ££^r ^s}- 

Al^ eflo]^^ t^lsj-^ ^a]^ ^ $1-°°!, ^^^#^^(210)31 ^ = ^^(208) ^M- 
InP -tfJjL #EfllEL#(205H ^slcf. eflol^o) ^s^oj i^S]^ o]s.<^^o] ol^^o] 4 
ixj-eq- cfsyl nfl^-ofl '^-g- <H*fl ^.a^ ^ #ff- ^ ^i^£7> w>^7fl ^rf. 



27-10 



1020030057705 #^ <H*}-: 2003/10/22 

^ ^ eflol^l ojs. u_V£^l ^-^ 7 1(200)^ ^*b8: tj-g-^ £ 

£}-. 51 2 ^ S. 3# &2Lis}T£, °1^H§K206H1 ^ °\}^*} §^°J 

^ i^i^l f^S ^JEtfl ^ol7|- <^i~R!r ^(spontaneous emission) 3l US. 
vj-^o] o]-o^ ^ oflui^l 7>^^>^S.^ ^olcfl o]*fl -or: ^(stimulated 

emission)^ ^<H\+cf. <>m^(206)°lH fH^Tr ^f^^l °^7} ^ 

^£^(204)^1 ^€ # «5fll ^7>5] ^isRr s-^s)-^ 

°l^-#(206) ^ <&^SL5L ^£31-5.(204) 7> ^^fV ^T^-i- 3 

^§>7fl ^cf. *V «1 Sl^t nfl p>c} 01^(206)^: ^- ^ *1M-7>^A-] ^^«V^ofl 
<H*lfe -^5L«V#ofl ^fV o]^^- ^ oicf. ol^f,(206)^ o^o] *J=o} ^ 7 H1 ^ ^7> 

7l2f ^-o] <^o]l^7) *]^?>}# °]^-#^ ^s>^£7> oL^S^ oj^ol ^^s 7 |- 

(light)^r ^1^(206)^ ^]«oHKA)J13. 3fl°l*1^ f}-^ ^^(B)^-S. 

S. 4a £ 4e^r £ 2^ ^-s. 7 i (20 0)S] ^1^^^- £A] 

^Zi*|, £ 4a°fl iaJ-<2]- ^-o], n-inp 71^(201) $H JUHflZL ^7.># ^^>7l ^sfl 

#^l-o] cf^ 1-^(202' )^ n-InP ^#^#(203)* #7} n -InP 71^(201) $H 

-£ 4b<HH, ^bmai^^- -g-*)] afl;§£ o)^ *§s§<$<* ^ ^^^^^(210)^: *flsm 
n-InP 71^(201) $H JisflZL 3*}(202)» ^^W. °M , ^^«-^^(210)* ^*>*1 & 
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1020030057705 #^ °J*>: 2003/10/22 

-H, <>1^# ^°J^ n-InP 71^(201) W-SflZL 3*}(202)# ^£ 9X^. « 

sfln ^^>(202) <§^^£r ^3*1 ^iqi^ellol^oflAl a>-§-§>^ hJ-^^ -^^^>cf. 
<37> £ 4c<M, -S-71 tieflZL 3*}(202) ^ n-InP *Hf#2fl = #(203) cfX| n -inP zr}Jf# 

Bfl^#(203), ^^-£^5.^(204), n-InP ^"M^ #(205) , °m#^#(206' ) ^ p-InP # 
2fli=#(207)# A o v 7l 01^.^-^^(206')^ ^Ht} ^>4-#^S. ^^H, 

#(201 ifl*] 207)3] aflJE. (band-gap)^ M-Ej-^ ^olrf. o^, # 7 1 liSflZL Z^r#(202)^ ^ 
^^-£5)-s#(204)^ ^ o>2flofl ^ ^UHlir ti.efln ^7>#(202)o] ^ 

^^-£3i)-5.#(204)^ o>Bflofl ^-oojcf. 5Etb, S^l^m QSikSL^ 3*1*8 ^ 

^*>7l ^tb ^^^l#(etching stop layer) ^^^-g- #7}-^ ^S. 

<38> £ 4<H>H. Si0 2 iE^r SiN x 4i3t ol^.*V ^zj-^-^ ^f-sfl #7] ois.^-^^ a}bm*i 

ol^(206)^- #71 ^- ^^1^-2: $H Si0 2 SiN x 

^#(208)# ^SrJL, £1 n>^3L ^ ^ #^r» ^r°^ °l^°j<3 

# H. SIM- 711 tr ^ ^(209)* 

<39> se^V, £ 4e ofl £A]sl y>^ ^-ol a o v 7 i fl^^<8^(210)sl ^^m#(208) $H1^- 

#^-g- ^(211)# 2L*1 n-InP <5pf^l ^q-(212)# ^^tr^-. 

<40> *V^, t^ol Eflol^l ^ o}^ JL^ BY5iz\} ^S. 7 }^ 7^SJ- £ 

22} s]^l^(ridge waveguide type) $H z>-& 0 l#^^-^Bfl(burried hetero-structure)S.5. 



27-12 
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±r °]^■ JL^ «h£*fl ##^7] (300)2] ^-fc 44l£ £^o]cf. 
<42> £ 51- #2:z^ , ^-71 o)^ ji^ a>j£^ ^^-71(300)^ #3E*|) 714(301)4, 

(302)4, p-InP 4 VJ f#efl = ^(303)4, ^#(309)4, #£45.#(310)4, p -InP ^-*f# 

hJ)JE.#(311)4, «.zfln 34(312)4, P-InP ^#2fl = #(313)4, *i<3#(314)4, ^(315, 
316)-§; i^>H ^34. SEth 4#^<3^ (320)4, #4 4 ^ (320) $W ^4 

4#£«~g- 4^(321)# ^43:4. 

<43> #7] Ol^^ efloj^l O)^ ti>£^ ^ 

^■71(300)4 -§^4£- £ 24 443 ojs- jl^ hKE.31 ^-#^-71(200)4 ^}*}£i olofl tfl ^ 

<44> £ 6a 44 £ 6e^r £ 54 4^3 ^8 31 3 «hE.4 ##^71(300)4 *fl44 

^4^ 3°14. 

< 45 > ^7-1, £ 6a^l 51*14 44 n-InP 714(301) 4°fl °l^-#^#(302' ) , p-InP #efl 

51#(303)-8: ^^4. 

<46> £ 6M14, Si0 2 SiN x 4^H» ol-g-^r 44^3-8: -f-afl ofl^ o)s.# ^<3^4 
^-71 p-InP #2fl = #(303) 4°fl 4i3 44(304)* ^SJ-Jl o]^ Aiz^n}A as . °l-g-^ 44 
^^-ir **ti p-InP #2fl^-#(303), °l^l-^^(302' ) , n-InP 714(301)* 4^-° S 4444 
^4^2:4 ol^.#(302) 31 4^(305)* ^tb4. 

<47> £ 6 C ofi4, #7] ^4^(305H1 p-InP#(306), n-InP#(307), p-InP#(308)A5. 4 4-ff 

4##(309)* ^^*!-4. °1°14 , #4 ^^-4^:#(309) $H n-InP 44(301)4 #^#^-4 
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MM: MS. € ^5LS}-^#(310)^: ^l^SflAi, p-InP#(311)^ 

InP3 Mt-iLt} fe£r MM- £fe #^fKl2')-4 p-InP#(313)* °H , # 

7) o]^-#(302)2)- ^-£3^5.(310) Aj-olofl^^ s.co] ^3fl a o v 7 i O ]s.^(302)2)- #£2}- 

3.(310)3 ^°l^r 2/rni ^-o] w>^-3i^>cf. 

£ 6d°1M, ^ A o v ^*^^(320)* <3<^H y.Eflz! ^^>(312)# 

H ^J*H13 ^-fsq- n>^- 7 >^ls. ( <#7) w.efln ^^>(312)^ ^-£43^(310)3 0>2flofl 

^ 5U^, £ ^*Hfe ti-Hflu ^^>(312)7> #J£s]-3.fK310)3 <8>£€ ^^lcf. 

£lK 3 A o v ^«:^^(320)^r 1^1 tq-ef ^*V*1 ^ ^ «-2fl^Z- ^^>(312) 

#-!MKH§K309) , ^-£.sV3#(310) , p-InP #2fli= #(311) , a.5fln ^^>#(312) ^ 
p-InP #Hfl^#(313)3 fc-^ (band-gap)^- v+e)-^ 3Mt}. 

£ 6e<HM, ^"713- ^-o] ^Eflofl tq-A] p-inP #efl2=#(313)* ^^^Jl, Si0 2 

SiN x ^^#(314)-i- 4- I£ 4i3 ^ ^ ^z|-§- ^sfl ^^-1- ^] 

14 711 ^ ^ ^(315)-g- *§^th=K ^^-^^^^(320)^1 917}^ *r ^ 

(321)^ ^tH}. 2L*b, I-InP 7^(301) ^H^l ^(316)^8: °H , *i 

ff-* ^^>7l 3t!r ^(315)-4 ^^-^^-^^(320)^1 #-?M- ^^>7l 3tb ^tf^Shg- €^ 
(321)£r ?k^<L3, 

^HM^l ^HH o^a) 7^] ^^o] 7>^^-^ l-^r^c).. ZLB\B.S. ^ 
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qsf o] J|-*]^<2} »}o^ ^#^1 o}*fl ^*fl^o> 
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1020030057705 %^ 2003/10/22 

1] 

t^lst ^*Kr ^1^4; 

#71 « eflzL ^^># a>o}i- W 

2] 

»1 1 %H1 #71 ^%5L3\-S.^£r 

£fe ojs. J7^ ^#7] . 

[3^8- 3] 

*H 1 %H1 SU^H. #71 ^ w.EflzL 3*># a>oH1 fl-*^^^* el 3L##-8: 
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4] 

5] 

51^1^ (ridge type)°J* ^JlS <5>^=r ^tt <>1^ ^ «]r£^ 

#^#7l . 

6] 

*ll 1 %H1 a o > 7 ] oj4=- Jl^ H>£^1 W^7l^ 

o]^^^-^ (buried hetero-structure)^ ^ s}^ elH^ fit 

o]^. ji^g tiVs^j ^s.7l. 

C^t^t 7] 

2fll -E^i^^ «VE^] 7l# $H tisflzL ^Sfsq , <^1^^ o}^& *§^<%<* o] 

^ #7] ti>£^l 71^ HHflzi 3*rf-§: ^*Hr ^r^^-; 

2iii si*!^ #-^-Miel#-§- i^*Rr 4^4; 
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^if 0030057705 #^ <£t.\: 2003/10/22 
8] 

A oM JleflZL ^7>^ Aj-ol^] ti.Efl-L ^^>7> ^fl^H ^^^^^^ 

°1 ^^S)£^. ^ f^jOS. ^ ^«o V ^ 31 °1 3) ^ Jl^ ti}5L^l ^"^71 

9] 
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10] 

^-^^ *fl2 5L^£] *}^f #Efl = ^ v}^3. 3fl€* ^ 

^ o} Aj- 7l w> E ^ 7l ^-oH ^Z^^g- *g^Kr 4^4: 

^*Kr 4*34; 
^7} #514^ *H «-2fl^L 34#-§- ^*Kr 4^4; 

^ 4*34; 

A o V 7) ^ #efl = # #7l o]^0. S ^ ^s. <^ ^o. ^ ^ ^ 4^-i- 
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